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The present invention relates lo a distnbuted computer system and relates particularly but not 
exclusively, lo a multinaedia aistnijuted cbiect-based conference system. 

The Gtiect-based approach to system development is becoming weil-estabiished The basic .dea is to 
program the system m terms of software obiects. each having us own data and methods for operating on 
the data. Ob.ects intercommunicate by means of messages. An advantage m encapsulating data and 
metnods m tn-s way is that the resulting system is relatively easy to maintain and develop An example is 
NewWave Man (produced and sold by Hewlett-Packaro) which ,s an ob,ect-based electronic mail applica- 
tions program in which messages anc message components, such as text. distnbu{ion hsts. etc are treated 
as obiects. 

An obiect can be regarded as a discrete entity wmch can individually be moved, copied destroyed etc 
An obiect .s initially some data stored on disc or other medium, if object management software wisnes to 
pass a message to u. one or more processes v..ii be mn-ated which read the data as part of initialization if 
an Obiect is fully defined by its data and has no processes associated with ,t. it -s said to be "inactive" if an 
ooect has one or more processes associated with ,t and ,« defined by the state of that process or 
processes and data then it is said to be "active". 

A distributed Object based system ,s one m which several workstations are interconnected over a 
network and messages between ob,ects of the system can t^e sent over the network. Ob,ects themselves 
may also be transmissible over the network. A ner-vork may comprise several .nierconnected intelligent 
workstations or a central computer connected to several terminals ^workstations) or several interconnected 
server machines with intelligent workstations .-.onnected to each server, or a mixture of these possibilities 
The term workstation" is intended to be applicable to aii of these possibilities 

In a d.striouted object based system there are benefits m splitting sharable semantic and presentation 
parts so as to enable more than one user to access the semantic part of a shared obiect. For example m 
the context of a distributed conferencing system a whiteboard obiect would have a semantic part defining 
the state of the object and a presentation part for defining the appearance of the object to be displayed to a 
user and for enabling the user to make input. Several users may have access to a presentation part for 
viewing the whiteboard obiect so that they can each mane contributions m a manner similar to a group of 
people clustered around a real whiteboard. 

The workstations may be arranged m a client-server arrangement with semantic obiect parts stored on 
server machines and presentation obiect parts stored on client machines. Alternatively, semantic object 
parts inay be distributed around user machines on a network of intelligent workstations. 

Accoraing to the present invention we provide an obiect based distributed computer system comprising 
a network of workstations and means for transmuting otiects Detween workstations characten^ed by objects 
including a first Object type for storing data and a second obiect type for presenting data to a user wherein 
obiects of the second type reference an associated obiect of the i.rst type to enable a plurality of users of 
workstations to access data of the obiect of the first type, comprising means for transmitting an ob,ect of 
the second type between workstations thereby to create a reference to the associated object of the first 
_ type for each workstation receiving an object of the second type. 

The present invention provides an effective way of enabling further users to have access to a semantic 
obiect part, either for the purpose of autonomous working or for the purpose of participating m a jomt 
activity. 

In the embodiment to be described, the system comprises means lor copying an object of the second 
type between workstations. In that embodiment transmitted obiects of the second type include an identifier 
(or the associated obiect of the first type. 

The system according to the present invention may be m the form of a conferencing system comprising 
means enabling users of the workstations to participate m a meeting over the network wherein objects of 
the first type store meeting data and obiects of the second type are for presenting meeting data The 
invention also provides a method of convening a meeting using such a system comprising transmitting an 
Obiect of the second type between workstations thereby to create a reference to the associated obiect of 
the first type for each workstation receiving an obiect of the second type. 

It is believed that poor communications are a major cause of the poor p rformance of distributed teams 
of people working on a given proiect. The present invention aovantageously provides an improved 
conference system for facilitating distributed meetings. 

A particular embodiment of the present invention w.ii now be described, by way of example, with 
reference to the accompanying drawings m which- 

Figure 1 is a diagram of a distributed system according to the present invention: 
Figure 2 shows the maior components of a server and -vorkstation of the system: 
Figure 3 shows a voice and data network structure: 
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Windows. 

A possible video network is shown m Figure 5 Tne video network is based on a centra) vtdeo sw.tch 54 
connected using a star topology to client works-.ancns C Video signals are modulated on to VHF earners 
ana transmttted over standard analogue oabitng 56. The video i^acn 5-i is a conventional cable television 
5 switch. Several sucn switches can oe cascaced in a dar arrangement for large systems. 

For long distance video communications, a device 58 for comcresstng and decompressing vioeo 
Signals (a "cooec") rnay be used and the signals are transmitted usmg ISON leiepnone lines. 

The architecture of the obiect-based system lO will now be oescnbed. 

With reference to Figure 6. the structure of one user's portion of the system .s represented. The 
■7 functions of (he obiects are as follows: 

a Venue object {V) ,s an electronic meeting place allowing control over med.a channels and providing a 
location for storing snared obiects. A user may have several Venue obtects; 

a Phone Booth object (PB) controls the creation of Venue objects and oversees the setting uo 
maintenance and closing down of conferences. The PB comprises a processor for handling mcom.ng and 
•5 outgoing calls: 

a Connection Manager object (CIVli controls driver components .0- ... D,) which handle med.a 
connections for the system 10: 

a- Directory object (0) which provides a list of potential r-neeting participants. 

Object X represents another system object for performing a specific meeting-related function, eg a 
20 whiteboard function. 

Figure 6 .s a conceotual representation of the system lO and the arrows represent mter-object 
comnnunication. In the embodiment being described, the system oompnses client workstations C and 
servers S ana most of the objects referred to m Figure 6 are functionally-split into a server component and 
one or more client components as indicated in Figure 7 
2S The server objects handle the centraiu-ed and distnbuiion - cnenred aspects whereas the ci.ent objects 
handle the presentation aspects. Hence shared applications can be written with one server object connected 
to a plurality of client objects on different client workstations 

In Figure 7. PB-s means a Phone Booth server object and PB-c means a Phone Booth client object 
and so on. 

10 In this embodiment, the client objects are tmpiemented as NewWave objects ie. several new classes of 
NewWave objects have been added; Venue objects. ROAM objects. Whiteboard objects. Phone Booth 
objects. Thus tne semantic part of these functionally split objects runs cn an HP-UX server and the user 
interlace runs on MS-DOS NewWave client workstations. 

The client workstations are each running an odject-based system of the type described m European 

:5 Patent Application No.339220A. the descnpt.on of which is incorporated herein as Appendix A. Appendices 
A-O mentioned m attached' Appendix A are not attached as part of this application but are incorporated 
herein by reference. Appendix A describes how objects are linked together by parent-child links and how 
^ objects can be copied. Dunng a copy operation, the container of the ODjecl to be copied sends a message 
to the OMF28 asking the OMF28 to copy the relevant object and identifying the container object wh.ch is to 

JO receive the copy object. 

The OMF28 performs the copy function and then sends a message to the target container object 
instructing it to insert the copy ooject as one of US child objects. 

Mailing an object involves senalising the object, transmitting tt to its destination and deserialising .t. 
Serialising an object involves converting it to files, say DOS files, containing the data of the object and 
js information about its properties and its child objects. 

Sen/er objects are not linked by parent-child links in the manner m which client objects are so linked. 
At! client objects contain a reference to their associated server object. Figure 8 shows the form of data .tern 
60 used to name objects. The data item 60 is an e.ght-Oyie array following the convention used for Internet 
Protocol (IP) addresses. The first 64 bits .s a machine idem-fier M I 0 comprising a 32 bit server IP address 
5a and a 32 bit machine IP address. For a server object the server IP address and the machine IP aodress will 
be the same whereas for a client obj ct these will be different, if there .s only one domain per machine, the 
domain identifier D I.D is zero. The obj ct identifier O i 0 comprises a 32 bit generation count and a 16 bit 
tag. The i6 bit tag uniquely identifies the object within the relevant storage domain. Since tags are reusable 
when an object is deleted a generation count .s used to ensure that each object is uniquely-named m time. 
55 The generation count is simply the time m seconds. 

When a client object is closed (inactive) .t appears as an icon on a user's sere n. The us r opens the 
object by clicking on the .con Opening a client object causes it to send a message to its associated server 
obiect informing the server obiect that the client object is now active t.e a Here Am I message, Until then 
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Pigure 4 shows video facilities for a ci.ent workstation. 

Figure 5 shows a video network structure; 

Pigure 5 Illustrates the mam objects m the system 

Figure 7 .iiustrates the functionally split nature rj -.ne oD,ec!s ,n ir,e system 

rigure 8 Shows the maior components cf tne system inf,astru-ture 

Figure 9 shows a typical Venue: 

Figure 10 shows a Cofvtedian Oirectory: 

Figures 1 1 - i4 „lustrate message sequences for system operations 
Mgures 1 5 • 27 show screens during a typical user 'e«,on 
■0 The mam components of a multi-meo.a d.sfrouteo -.D,e'ct-na<ecJ -nnfo.^n. 

invention will first be descnbec. '-Onfersncmg system according to the 

Referring to Figure 1. a multimedia distributed .^riect-b^^-d -^nf» 
cresent invention is indicated at lO. The cy^t-m .0 com'n f,! ■-""'erence system according to the 

network ,2 may be a wide area netJor; ,WAN, .r Z ^ ' '2, The 

s network <MAN,. Client workstat.ons C are connected io Lcn o the s.r!ers S '^Z'l " '''' 
Servers S communicate w„h each other bv opening virtual .'irru.r'rhlr ' ^ 

principle, cent workstations C could commun.ca;^ ^-rl t.r.an!, k" 
and therefore each client workstation C has only one J.rtual channel n^' 

c;.ent workstations to communicate w.th each other v.a C.rs S ^ '° ^"^"'^ 

: Referring to Figure 2. each server S comprises: 

hardware 14. such as an HP9000 300 HP-UX .-.-.mnuter ,hp ,c . . ^ 
Company): -mputer ,HP ,s a trade mark of Hewlett Packard 

operating system software I6, such as HP-ux software- 
Remote Obiect Access Manager (ROAM) software 18 for m:>r,.„ 
.■orkstations C connected to the server S and other servers on the neTwofk ^ communications w„h dent 

COM software 20 providing object management facil.nes 

server ooiects 2i which are objects to be shares- t^^rwcon e 
oDject parts mentioned ,n the mtroducricn ^""^ -^^'ch correspond to the semantic 

Eacn client workstation C composes: 

hardware 22. such as an IBM-AT compatible PC: 

operating system software 24. such as DOS sottwaie 

windowing software 26. such as MS Windows aophcat.ons software 

an oDject management facililv fOMFi ?fl c../-h , 

.a. 0, „j„ c„.p„; -tr,; . , 

Objects software 30. such as NewWave obierts ana .n^-.J, . 
'or handling communication with ob.ects on^^h r^o^ut^ tVe X^o:^^^^^^ 
presentation obiect parts mentioned m the introduction ' ^ correspond to the 

ob,ec7s^^-^rh7iy\r r r tufe 

server S. ' t'-^sm.tted over the network I2 via the associated 

The system iO provides multimedia facilitie* to uc*,c « , , 
voice and or vdeo communication faclitieras w'p as da a -omm ^ '^^V 

A possible voice and data network structure !o s chL'n n P "'"''T 
and 8. a networked PC server 42 is connec^'he locarPrexT. Pr" ^ 

- ra^us- -:?F^ - = 
^e^^orrh:^rA"::dT c~ 

cacn of the sites A and B compnses a LAN ana a i amwam k 
WAN. a L«N and a LAN WAN bridge interconnecting the LAN with a 

In use. the PC server 42 receives commands Irom servers «; m „ 
telephone conference calls. To the PABX the PC servl a? "'^ '"'^ 

.herefore dial ether users adding them m to confe!;nc::;,;sl:nr?TMF ' '''^'^''"^ 

'n ofcer to conduct conferences over a wider Am a pp 

Furthermore, the client workstation-^ C mav be i,tf»H .k ^oauia.cr 52. 

-tdion. may be fitted with video cards to enable a user (o view v.aeo m 


/ 

/ 
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Button Appearance 

Meaning 

No button 

White, unhighliqhted 
Slack 

, Red 

This person does not have this rneoia channel available. 

The media channel ts availat-le. but not chosen for use. 

The media cnannet has been selected, but is tnactive because the person 

IS not present m the Venue or the connection has not been completed yet 

The media channel is Demg used. 


The lower portion of the Venue is laken up by the shared obiect area 78. This ^cts as a snared foiaer. 
storing objects on the server and making them accessible to all users of the Venue. Inactive objects are 
represented by an icon such as icon 38 m Figure 10. Obiects m the shared object area 73 may oe client 
objects e.g. Whiteboard client ooiects. or may be standarc NewWave obiects. it is possible to move objects 
into and out of the snared object area 78 of the Venue-:lient obiecr. Moving a functionally-spiU object such 
as a Whiteboard object into the shared object area 78 •3oes not entail moving the Whtteboard-server object 
but just the Whiteboard-clieni object. The OMF28 instructs the Venue client object to insert the Whiteboard- 
client object as one of rts children. The Whiteboard-cfient object is then senalised by the Venue-citent 
object ana sent to the Venue-server object. The Venue-server object updates its other active Venue-citent 
object with the news that a new Whiteboard object is available in the Venue and these Venue-client objects 
disclay the Whiteboard-client object icon in their shared object areas 78 accordingly. The Whiteboard- 
server object remains on whatever server it was initially stored. Subsequent opening of the Whiteboard 
Object by any of the users of the Venue cause a copy of the Whiteboard-clieni object to be senalised by 
the Venue-server and sent to the relevant cfient-workstaticn where it is deserialised providing access to the 
contents of the Wnueboard object for that user. When that user subsequently closes (deactivates) the 
Whiteboard object, the copy of the Whiteboard-client object remains on that machine for subsequent use. 

In contrast, if a NewWave object tcon is moved into the shared object area 78 of a Venue-client obiect. 
this causes the NewWave object to be serialised and sent from the cheni workstation to the server machine 
which stores the relevant Venue-server object. The Venue-server object then instructs its other active 
Venue-client objects to display the relevant NewWave object icon. Subsequent opening of the Newwave 
Object by a user of such an active Venue-client object causes a copy of the NewWave object to be made 
ana sent to the relevant client workstation. Each such user thus obtains a separate copy of the NewWave 
object and changes which a user makes are not reffectea m the copies held on the other users' machines. 
This IS a consequence of the non-functionally split nature of NewWave objects and is an impiementalional 
feature rather than one which is important to the present invention. 

There is one Phone Booth server object on every server machine and one Phone Booth client object on 
every client workstation. The Phone Booth client object arranges for the creation. and activation of Venue 
client objects on client workstations and the Phone Booth server object manages the creation of Venue 
server objects and the convening of Venues. On opening a Phone Booth client object the user is presented 
with a directory 90 Of oossibie meeting participants as shown tn Figure 1 1. The directory 90 comprises a list 
92 of potential participants, an area 94 for displaying a picture of a participant, a m.edia selection area 96 
and an options area 98 displaying three options: Convene Select and Cancel. Unavailable media options 
are greyed out m the area 96 

When a name is selected by choosing the Select option and then selecting a name from the directory 
90. a picture of that participant appears m the area 94 as shown. The media connections are selectable by 
checking the relevant boxes in the media selection area 96. Checking the box beside the name of the 
person in the area 94 ados that person to the list of Venue participants. In addition, the initials of the media 
options chosen (Phone. Video. Data) appear against the participant's name m the list 92. A previously 
selected participant can be de-selected by de-checking the box beside the name of that person m the area 
94 Taking the Cancel option means that none of the changes made since the window for the directory 90 
was brought up will be implemented. The Convene option win be described later. 

There is also a Connection fvlarager object on each server machine providing the facility to interconnect 
users using different mecia. The Connection fvianager object handles the generic op rations involved m 
establishing non-data interconnections. Drivers for each medium available, eg. video, telephone, handle the 
specific operations involved m carrying out switching requests aurmg use. The Connection Manager object 
performs the following services: 

maintains a list of media resources available m the system; 
- detects wnen resources fail 

■ monitors resource Channel availability (!e. monitors, microphones, speakers, cameras); 
sets up connections oetween peopie using different meoia: 
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tne server ob,ec: -s unaware of me ex.stence of tne cnent ob,ect in othe- words i,r,w, h , 

server odiects are ncn-cersisient ina wft-w , - ^ c,^ ^ between client anc 

ccmor.sip.p ccmoonents ,Oent,fy,ng the rPiovant ri.pnr .crvpr mil L ^ ""'""^ 

•0 nu.oe.^ for :ne particular ob.ect On the cl.^t de h "Z:;^^^^^^^^^ ^'^^^e corr.a-n ana a 

Icr Heeomg a record of what ob,ects are Drec-nh!' .nV. n 7 f ' '^^"^^emen, facl.ty ,OMF) 60 
- ocect :reat,on and .e,et,cn. ob.ecf na^^^'bte" ^ ,^t; ntV'r-' T"'""" 
rouung. Th,s ,s a standard NewWave OMF Tn:;: : ^"-^ -nter-obiect message 

! ome, woros ine OOMlie-C 6. i,e.„ /on^? l^"a,ona«,y 31 a roam cliem o6„ci 62 In 
neeo ,0 know .=„,ea «,„,„ie,3 „ o,h„ eas ™ .S. , ,tJ,.on. 

access to the functional-ty of the ociect m^r^o^rr^n, ,1- "^^^ SO enabling 

When Client ob.ect CO. l.Ihe.r ^n . f " " ' ''^^'^ '^'^ct 66. ^ 

.:i.en, ob.ect S2 parses th^e :~re ^oTm Xe^ o:;^^'^T '^^ "^'^^ 

server obiect SO. Messages frorr, the server nb.ect SO ,o c iPnf w ^^"^^^ °" ^° 

-essa,e .s to be sen, between ob,ects on 'thf am e " th^'^co^^^^^^^^ ""^ — -nner. „ a 

involvng the ROAM server object 66. Messages are aKolenThL. f " ^""''"y 

server cb,ect. ' ^ ' "orksiaticns for a particular vyenue 

Figure 10 shows the appearance of a Venue to a u-er Tho v/- 
navmg a t.tie bar 72 and a menu par 74 At tha tno ,c ! " ^ '0 

can be seen and where ,he.r med.a chan e s' an e C^ol'ed'Lnl'tn',:'"' "''''"^ 

obiects for use in the meeting are stored. -ontroiled. Beneath that .s a shared area 78 where 

The participants m a Venue are displayed c.fle h„ c.n« .u 
soil bitmap 80. a name 82 accornpan.ed pTan : d ca o n^^^^^^ '^^'^^^"'^^ ^ 

aosen, ana status banner 84 indicating that an aP^en ^cer h 1 . . " "^^^""^ 
-edia control buttons 86. The b-tmap 80 may be epia e. . ' °' 

-ndows .s available and the video channel is in use ' 

Beneath the participants' area are three media buttons 86 in, 
can be m one of four states. The states are: -eiepncne. video and cata and each one 
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workstation B to the Phone Booth server object PB-s. if the .nvitancn ,s acceoied a Create Venue message 
(referencea 6) -s sent from the Phone Booth server obiect PB-s to the Phone Booth client obiect PC-c 
which causes a to aeate a new Venue client obiect V-; on client workstation 8 involving sending a Here is 
Parent messaige (referenced 7) to the new Venue • client obiect V-c' to notify ,i of the identity of the Venue 
server Obiect v-s. The new Venue client ocieci v-c then sends a message (referenced 8> to the Venue 
server ooiect V-s requesting information about the contents of tne Venue. The reply from the Venue server 
cbiect V-s IS referenced 9 m Figure I3. 

Messages corresponding to those referenced 6-9 are sent between the server S and client workstation 
A so as also to create a new Venue-ciient ob,ect V-c on that -workstation and these messaqes are 
I referenced iO-i3 m Figure 13. 

Finally, the Venue server object V-s sends a request (-eferencefl I4i to the Connection Manager obiect 
CM to set up the chosen media connections and the Ccnnect.cn Manager object instructs the relevant 
media drivers accordingly (dotted line referenced i5». 

The users of cliem workstations A and 8 can then .rommumcate usmg the newly created Venue 
It IS also possible to convene an existing Venue by selecting the Convene option w.th.n the Venue 
This initiates a sequence of events wh.cn mU be described with reference to Figure 14. Again a server 
machine S and two client workstations A and B are represented. 

The user sele,:tion of the Convene option ,s referenced i m R.jure 14. This causes the- Venue client 
obiect v-c to send a Convene Request message (referenced 2) to the Venue server obiect v-s which 
notifies the Phone Booth server object PB-s of the convene request m a message referenced 3 which 
Identifies the intended meeting participants. The Phone Booth server ooiect PB-s sends a Ring me«age 
(referenced 4) to the Phone Booth client obiects PB-: on the workstations of the intended meeting 
participants causing a dialogue box to be displayed on these workstations mvitmg the users to partake m a 
meeting. When these users, accept or decline the invitation th.s causes a reply message (referenced 5) to 
be sent from each Phone booth client object PB-c' to the Phone Booth server object PB-s. 

The next step is for the Phone Booth server object PB-s to instruct (message referenced 6\ the Phone 
Booth client obiects PB-c' to create new Venue client obiects V-c on mach.nes where a Venue client obiect 
linked to the Venue server obiect V-s is not already stored. Such new Venue client obiects V-c' then senq a 
message (referenced 8) to the Venue server obiect V-s requesting mfo-mation about the contents of the 
Venue so that the appropriate icons can be displayed m the shared area 78 of Figure tO on the respective 
client workstations. The reply message containing' information aoout the contents of tne Venue from the 
Venue server obiect V-s is referenced 9 in Figure I3. 

The Venue server obiect V-s then sends a request ireferenced lO) to the Connection Manager object 
CM to set up the chosen media connections and the Connection Manager object instructs the relevant 
media Cnvers ,not shown, accordingly (dotted line referenced 11.. The distributed meeting can then 
proceed. 

A user can also set up a new Venue by selecting a Create a New menu option in NewWave Office 
(Figures 14.17 of Apoendix A). On opening the new Venue-chent object a Venue-server object also needs to 
be created. Figure I5 depicts the process. A server machine is indicated by S and a client workstation by 

The act of opening the new Venue-client obiect v-c causes it to send a message (referenced D to the 
Phone Booth client obiect P8-c which triggers a message (referenced 2) to be sent from the Phone Booth 
client obiect PB-c to the Phone Booth server object PB-s requesting creation of a new Venue server object 
V-s. The Phone Booth server object PB-s creates a new Venue server object V-s using a Venue Start 
message (referenced 3». Next the new Venue-server object V-s sends a Here Is Parent message 
(referenced 4) to the Venue-client object V-c containing the lO of the Venue-server object. The new Venue 
Client Object V-c then sends a message (referenced 5, to the Venue server object V-s requesting 
information about the contents of the Venue and there .s a corresponding reply (referenced 6) from the 
Venue server obiect. 

It IS possible to add new meeting panicipants to an active Venue by selecting an Add New Member 
menu ootion. This causes a directory of potential participants to be displayed as shown in Figure ll to 
enable the selection of one or more further participants and associated media connections. Information on 
these choices is conveyed from th Venu client object to the Venue server object which updates the 
control panels of the relevant Venu client objects. Chosen new meeting participants are not aware of any 
change until someone convenes a meeting. 

When a user elects to clos a Venue by selecting a CLOSE option this causes a message to be sent 
from the relevant Venue-client obj ct to its Venue-server object informing the Venue-serv r object that the 
Venue-Client obiect Is deactivating. The Venue-server object then messages the Conn ction Manager object 
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■ PO*nt-to-pOint 

- muMi-coint: all that are available 
maintains ttst of esrablisneo connertmnc anrt ^nc. ^ 
a nooe, of .-.e s.a.e of other ner'orks syncn,on,,at,on ..„n other r,e,wor.s ,e ma,n,a.ns 

oo,m.ze^ 3w.tcn.rg to prevent unnecessary d-sconnec; -connect transactions- 
Drov.ces an interface for mon.tor.ng ana auditmg; 
proviaes interface to media drivers. 

Another functionally soiil ob,ect «,h,ch ,s provided m tn,s sycem .c ,he Wh„ebc,rH a , 
orcvioes users w,th a shared comouter wh.tohn=.,rt . . ^. " ^^"ebcard. A Wh.ieooard obiect 
•-Vh.teocard or acquire an i.age Ca^^^er^l! ? I" ' '^'^ ^'"^ '^^^ '^^ ^'^ 

.an^e Whiteboard on different c,:. :r3::.r"C e^ Ttrarc ^'^^'"^ '"^ 

.-ed^m .nich allows users to look at a p.cture of -.nat they are d'sl°. n„ " 

.e. jra't^r .ro rnra:;.rbar°oird"at:nTtr 

IS devoted to displaying the contents o ,Vf wh 1 7 * °' '00 

He..ett.PacKard office. A, the bol^of th lodo^'oo s 1 Tnl ' ^' ^ 

are ava..ao,e to the user of tne Whi.eboara ThTse "o ^ omp °' '"""""^ '^'^'^^ °' '^'^ -"'^^^ 


a scroller 
a pointer 

a selection ot different coloured pen< 
an eraser 
a text selector 


:5 


MO 
112 

1 14 
116 
118 


Only one user can move the oointer 1 12 at a r.ma a . , 

PBone Booth Client otjiecl P8.e On ,hT 1 ! ! "ere ,s ,n,«all, a 

» ano a Con;.o:,o„ La„S 'oo °" """"" ' ' PB-s 

eootn cent ootect PB-o ,o tne Phone Books' '.e?;!' Pr^,'^^ T' 

Booth «,.e, ol=„c, ,0 aeate a new venue setroo^rv' rno - llnT,?- ™ ^ 

M The Phone Boom s„ver oOiecl PS- then -eno. a R nl i^l.. ^ ° T Cete.enceo 3). 

.=t.,ect PB..: on cli nt wo,Ks,a,lon B ^rn, a o aloooe no?,, fneirr:!" ' '"f 

-.ting the user ,o taKe pan .n the „,cooja n,ee,TT* . " T °J " ^ 

:o.,e3oono.n, .e„a,e ttetetenoeo S, to oe Z^'^^ T:i:, 
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To "open" an obiect. the user double ci.cks on the -eievani icon Referring to Figure 17 Martin has 
ooened the Proiect Meeting Venue wh.ch is shown m a /v.noow 174. The wmaow 174 has a menu bar ) 76 
which has sinri.lar options to the menu bar 130 of the A-maow 126 except a Meeting ootion instead of >ne 
Setting option The window 174 Jisplays a participants area 178. showing only Martin, and a snared items 
s area 18O which .s empty. Underneath a bit map i82 of Manin ,s a name bar 134 which includes a 
notification of presence and three media control buttons iSS-7 for Phone. Video and Data respectively Oniy 
the Data button i87 is highlighted m this example, ie. blacked out m Figure 17 

On selecting the Meeting option from the menu oar 1 76 of the window 1 74. a CoMedian directory 
window 190 appears. Figure 18. The reference numerals for the CoMedian directory wh.ch were u«ed 'n 
•0 Figure II will be retained here. Martin selects the name Richard Jennings from the list 92 of potential 
participants causing a picture of Richard to appear m the area 94 together with crosses -n the video and" 
■Tiata boxes m the area 96 to indicate Richard's media selections. This means that Richard will be contacted 
through the system for data sharing with both video and audio travelling over video connections Marim then 
Clicks on the Convene trutton in the options area 98 to add Richard to the Venue which causes Richard's 
'5 image to |Oin Martm s .mage m the Venue as shown at 192 m Figure 19. Richard is marked as absent at 
194 and a banner 196 .s displayed indicating that he has been mvited Martin has selected both video and 
data connections for himself in order to match what was selected for Richard. This causes the video and 
data outtons 186 and i87 to be highlighted m a first colour to show that they are currently m use albeit only 
locally to Martin s own workstation. Richard's video and data media buttons I86a and i87a are highlighted 
2C in a second colour to maicate that they have been requested out are rot yet m use. 

While waiting for Richard to join the Venue. Martin ,s moving tne Design Notes and Design Principles 
obiects 170 and 172 into the shared items area .80 of the Venuo by :i.cking on each object and dragging it 
to the area 18O. ^ 

Moving now to Richard's workstation, shown m Figure 20. the invitation to lom the Venue has reached 
35 his macnine and has caused a bell 200 to appear at the bottom of his screen. The bell 200 is flashing and 
making a ringing sound to attract his attention. Richard clicks on the bell 200 and the result is shown in 
Figure 21. An invitation message box 202 is brought up teiiing Richard that he has been invited to a 
meeting and giving the name of the meeting and the name of the person who convened the meeting The 
invitation message box 202 comprises two options: Accept and Decline. Richard clicks on the Accept option 
30 to accept the invitation to join the meeting. 

Referring to Figure 22 accepting the invitation causes a Venue client obiect automatically to be created 
and a window 204 to be opened for Richard. The chosen media connections have been set up so that 
Richard can now see and hear Martin and the obiects that Martin has placed into the shared items area 18O 
are available to him. Figure 23 shows that Martin can see the same Venue having the same contents on his 
js workstation Referring to Figure 24. during the meeting. Martin has opened a window 206 on the Design 
Notes whiteboard cbiect. Martin informs Richard of this so that Richard can also view the whiteboard obiect 
and then both Martin and Richard can scribble on the whiteboard and view each others input. When their 
_ meeting is finished both Martin and Richard close and save the Venue. 

Figure 25 Shows the Venue obiect 168 saved m Richard's NewWave office. In Figure 26. Richard has 
lust opened h,s NewWave office and is viewing the Venue 168 m a window 208. Martin is not present 
(although he would be ,f. coincidently. he had h.s Venue open at the same time as Richard. In that situation 
the relevant media connections would automatically be set up». Refemng to Figure 27. Richard has selected 
the Meeting menu item using the cursor 210 so as to bring up the CoMedian directory 21 2 and he has 
selected Ed Davies m the manner previously described. Ed Oavies does not have video capability instead 
^5 he IS selected by telephone. Clicking on the Select button w.ii cause Ed to be added to the Venue without 
beginning a Convene ooeration. 

Referring to Figure 28. Richard is about to mmate a Cor^vene operation by selecting the Action item 
from the menu bar 2i4 of the window 208. and selecting the Convene option from the corresponding menu 
216. Since Ed aoes not have video capabilities, the audio from his telephone would be mixed into the video 
feed into Martm and Richard and their audio signals would be sent to Ed's telephone during th ir distributed 
meeting. 

Turning now to Figure 29. a new session is beginning on Richard Jenmng's workstation. A window 220 
contains Richard's NewWave Office. Richard has created an outgoing message represented by the -con 222 
called "Meeting Request" <using the •Create a Nev»- option from the Action M nu - see Figures 14 to 17 of 
Aooendix A) In Figure 30. on opening the outgoing message 222 it is displayed m a window 224. Richard 
nas completed the distribution iist 226 ano written a cover note 228. 

Referring to Figure 31. a new Venue-ciient object represented by the icon 230 is created (again using 
the Create a New" option). The V nue-.:iient obiec: 230 .s copied and oragged mto the window 224 
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to csconrect the media connections 'or the Venue-cl.en, ooiect wh.ch ,s Oeact.vat.no Th. v 
cdiect sencs messages to all of ,ts other Venoe-chen, oD,ects mforrnmo them . Venue-server 

particular Venue-cent ob.ect so that these other Venue-cnent oo,ec°Ter the^.^li """" °' 

tne relevant rpeeting member .s now absent. appearance to mccate tnat 

5 Another way of setting up a distributed meeting ,s (or 5 -jser to roov an ex,.f.nn Vo„ . 

the oesirea meeting participants. A Venue-c.en, ob.ect ,c a reterence to a /e„ j " ^^^'^ct :o 

venue-c;,en, ob,ec. to other workstations creates a ' efer nee t the e ev^" ' ' 

ether workstations oecause m the copying process tne Venue °^en, otert 

ooiect IS oreserved. venue-c.ient oDiect s reference to its Venue-server 

'3 There are different ways in which a Verue-ciient cb.ect .-=n rnn.o^ ,k 

to incoda the Venoe-c-.ent ob.ect m an electronic rTa m ssa^ pt h oZr^r"" ' " 

message ,s created ,n the normal manner e.g. usmn HPwiet,-S,ri-, mV w T\ 

co,ect IS included -n the message us.ng a standarc'copy era on w^^ ' 

:he message, they place the Venue-cHent ,n tha.r ->.Zr,7 , ° ^^"^^ addressee receives 

. meeting. A, the relevant time the me^ng panic pam^^r V°T 

meeting. On opening the Venue^'ent otectr r'S p. mac m^ .^rr"'^ 

the Ven.e-c,,en, ob.ects sen. a Here Am'l .•.essa;e"::r:a;:vre!s\ro^^^^^^^^^^^ 

-.cTrtorraJsVrcr^^ ■ :r i^r ^^r 

0 sucn as a network drive) This L r^av h! , "'^ ^'^^'^ "tedium 

participants and ~^lZ"^::^^:Z:Z:::TT °' ^^^""^ 

: o,.:.;^\~rv:hr^^^^^^^^ :rv:rirarrse;;r': ^ ~ 

orocess is analogous to that described -th re^ enc^ .rFire Ts reX n '° ""'^ 
with references to Whiteboard obiects ^ ^ ® ""'g^^e '5 replacing references to Venue objects 

ocect in o.:^^:.t,rt:;:^,oro,^a^:e:t:;ero'::;^^^^^^^^^^^^ - 

that Shown ,n Figure 15). ' "^''"^ ^ Process analogous to 

nypothetical users Martin. Rich, and Ed ' '° ^'9"'" '° mvoMng 

A windor.sl hat" ' " ' '"""'"5 ^-^-<^ NewWave Software. 

a tttle bar 128 carrying the title "NewWave Office" 
a menu bar t30 offering the following options: 
Action. Edit. Objects. View. Settings. Task and Help: 
a system menu box 132; 
Size boxes 134 ano 136: 

a vertical scroll bar 138 w.th scroll arrows I40 and 142 and a scroll box I44- 
a honzontal scroll bar 146 with scroll arrows 148 and 150 and a scroll box 152' 

nand side represent work-reiated items- ° ' ^e^P^c'-^eiy on the left 

•Prcect Meeting- ^Jenue-cliem ob,ect representing a reference to a V erver ob.ect on the 

local server machine: 

"Design Notes - a Whiteboaro-cen, ob.ect reoresenting a reference to a Whiteboard server 

Object on the local server machine- 
•Design P..nc.ples" a NewWave document ob.ect fui.y contained on the cent workstation 
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APPENDIX A 


Srief Description of the Drawings 
Figure 1 is a block diagram of a ccnputer in accordance 
with the preferred embodiment of the present Invention. 

Figures 2 and 2A sjiow block diagrams which Illustrate 
the relationship between objects, applications and data 
files in accordance with the preferred em£>odlment of the 
present invention. 

Figure 3 shows a plurality of objects linked in 
accordance with a preferred embodiment of the present 
invention . 
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displaying :he message. This is achieved by n.ck.nc on the ,.-on ??n -n^ , 
■■.asg-ng .e .on ,n.o .e message. ,Th.s i^ an aite^a: ^^^o. ' ^ h^ u^^^^^^^^^^^^ '''' 
procedure aescnoed ..,h reference ,o Figures ,3-20 o, Apoendix a?t '; tl^T^^^^^^^ V 
P^gure 32 snows inai the message r^cw ,-onta.ns a r.rv n L u.o , ^ 
224 IS ther. coseo (F:gure 33, To send i e rec4:722 ; 30 ""^^ """^^ 
This causes a copy o> the ..essage. mcud.ng tn'^ ti!:! e en w^^^^^^^ Tc'" '"^ 
ceopie on :he a.stnbut.on list The Out Trav -^V, 0^! '° '° '^^^ 

conoonents . enacie chese to be trans^ ted ^.e;^ n.tw.r:^'^^^^^ 7'^'°" ""''^''^ 
.^.e in T,-av on,ect represented by ,con 236 oe^er ai 'e " the l-^ aof '^esfnat-ons. 
viewed ar^d r^amouiated by the recoientc t^I ^ ^orrppnents so that these can oe 

message and ,n,o the. na,n UwWavToJice nn'^'Ton ''"^ ob.ec. ou. 0, the 

open tSeir ven.e-c:,en, ob ecrs ro begin aVZr. °' " '^^ '"^^ ^^'-''-'^ 

Shared ob.ecs e g a Wh.teoo d ob^J^ano ^00^ ''^ '^^ ^^^^^ ^^en 

.eiephone ana video mterconn.^ons For e' ^^^^^ -te^acriveiy as .el. as .nteracnng througn their 

.s relayed to the Whiteboard se eri.e/, .r.' n^^"' ^^^^ ' Wh,teocar..c,.en, cb.ec, 

Client ob,ects of the changes ' ^' corresponding active Whiteboard- 

s.r.cturer ob.ect and tocl.^ to controrth^ e^^J^ ".rsJ^ " r^oa. « ^ 

cassette recorder controller. monitor manager and a video 

»~:;ur„r»rLr::;::, ^"^rcr:"' ™' - " 
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Figure 73 shews a t> 1 c c ic diagrac of the o rg a n i za t i or: of 
H?OM:.CAT, a aystea file included ir. the OMF shown in Figure 
12 . 

Figure 7*^ shows the relation between a global parent 
and global objects in accordance with the ^rtf^rrt^ 
eobcdiaent of the present invention. 

Figure 75 is a block diagraa which shows how systea 
files within theOMF shown in Figure 72 accesses data files 
a.r.- applications froi a cecory shown in Figure 1. 

Figure "6 is a block diagraa of the organization of the 
a e s: 0 r y shewn in Figure 75. 

Figure 77 and Figure 79 show objects and links in 
accordance with the preferred eabodiEent of the present 
invention. 

Figure 7? is a block diagraa of the organization of 
HPOMF.XRF, a systea file included in the OKF shown in Figure 

72 . 

Figure 80 shows a view specification record in 
accordance with the preferred embodiment of the present 

invention. 

Figure 8l shows the use of a snapshot in accordance 
with a preferred embodiment of the present invention. 

Figure 82 shows the data path of a view when there is 
no snapshot, in accordance with a preferred embodiment of 
the present invention. 
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Figure a Shows a series or objects serving as folders, 
as parer.ts of objects contair^irg data, in accordance witn a 
p.-eferrec: esiodimenl of the present invention. 

Figure 5 illustrates the screen display which results 
from lin'^mg of various objects in accordance with a 
preferred eobcdisent of the present invention. 

Figure 6 shows the linking of objects in order to 
create the screen display shown in Figure 5. 

Figure 7 shews how three objects oay be linked together 
in ac = or:ar. = e with a preferrsi eabodtsent of the present 
invention. 

Figure 3 and Figure 9 illustrate how an object may be 
copied in accordance with a preferred embodiment of the 
presentin venticn. 

Figure 10 and Figure 11 illustrate the copying'of a 
public Object in accordance to a preferred eabodiment of the 
present invention. 

Figures 12 through Figure 71 show the appearance on a 
screen of a session in which a user manipulates objects in 
accordance with a preferred embodiment of the present 
Invention. Also shown are block diagraas.of how objects 
appearing to the user are linked in accordance to the 
preferred embodiment of the present invention. 

Figure 72 is a block diagram of an Object Management 
Facility (OKF) in accordance with the preferred embodiment 
of the present invention. 
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run 


13, OMF 100 inforoa t^.e application, whic.^. object the 
appiicati-. a.^.ould access fcr iata. That object is then 
cor.3iSe-ei to be active. An osject is inactive when the 
application tr.e osject is associated with is not being 
by coaputer 18, or when the application the object is 
associated with is being run, but is not being run with the 
data of that object. 

Active objects can communicate with each other usirg 
messages. Fcr exaaple i two instances of application 101 
are beir.g run by computer lS, one with the data of object 
202 an; the ether with the data of object 203, object 202 
ani object 203 are bcth active. Therefore object 202 may 
send a message 2il tc object 203. Similarly, if computer 18 
is running application 101 with the data of object 202, and 
is running application 1C6 witn the data of object 20^, 
object 202 and object 207 are both active. Therefore, 
object 202 may send a aessage 212 to object 207. 

Messages, such as aesaage 211 and 212 aay be formatted 
to be sent and received by all types of objects. This 
allows for free conmuni ca t i on between all active objects. 
This also allows new object types to be defined and added to 
the system without requiring that the existing object types 
be updated to use the new type. 

ft 

Each object has associated wlth'^a set of data files. 
For instance, object 210 is shown to have associated with it 
a data file 221, a data file 222 and a data file 223. Data 
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Figure 8' sJ-.cws :-,e parw , 

pat., of a view w,-.en the-e •• 

e - - . . - d ee bod i sent of t.*-. 

? r e s e n t i r. V e 1 1 i 0 n . 


Cesc.-iption of t.,e .^rererred E.,bodi=,ent 
FiSure , shows a ccapute.- ,8 having a .cnitor a 

keyboard 19 and a aouse 20. a -^or-on 

rOr..on of cooputep aain 

y a., a. . .w , to be within coiput.- 18 
W.=... co = ...... ,3 „ ^^^^^^^^ 

■ ' an appl:ca..io. .-Oi, an appUcatior. ,C2. 

an appii catio.- 103, an ap?i---a*i^r 

aP?^-»a.ion \Qk, an application 105 

ar.d an application 105. 

r = cn or appiicatirns :o: to in-; 

CO 10& store data us^ng 

°^> = t5. For instance, in Figure 2 aoo--. ^• 

-ttJ-e application 101 is 

shown to have stored da-a 

-.ored da. a using an object 202, an object 

^03f an oblec*" Pnn -.^-t 

^07, .„ ^^^^^^ ^^^^ 

'00 -.ore, ir.ro.= .M,„ .n..c,Un, ^„ „^ „ 

3PPUC.U = „ .... „ 

type, or the aaoe class • 

^05 ... ,,,,, ^^^^^^^ ^^^^ 

-i" ..puc.^io.. ,0,. sioW.M, o.J.ct, JOT. .08. JO, 
^■0... or .... e:.., .^^^^^^^^^ ^^^^ 

-PUc.Uon ,0.. .u o,,.,., ^^^^ 
>PPli--io„. w..n .„ ,P.z,....,„ ,,,„^ ^^^^^^^^ 
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chilHrer. ar.-. ore or ir.-e parer.ts. An ccject is not 
allowed t-o Cecoae its own iescendert. 

Ir. Figjre 3 is sh = wr. an object 301, an object 302, an 
object 30 3, an object 30"*. an object 305, an object 3 06 , an 
object 307, an object 303 and an object 309. Objects 301- 
309 have links with reference names which arc numbers shown 
in parenthesis by each link. Object 301 has a link 310, 
With reference name " i " , to object 302. Object 301 has a 
link 3 ■• 1 , with reference na = e "2". to object 303. Object 
302 has a link 312, with reference nace "7", to object 30tt. 
Object 3:2 has a link, 3i3, with reference name "8", to 
object 305. Object 303 has a link 31^, with reference name 
"1", to obj-ct 30c. Object 303 has a link 315, with 
reference na=e "U". to object 307. Object 30U has a link 
316, with reference name " 1 " , to object 308 . Object 305 has 
a link 317, with reference name "7", to object 308. Object 
306 has a link 318, with reference name "8", to object 309. 
Object 307 has a link 319, with reference name "9", to 
object 306. Object 307 has a link 320, with reference name 
-n", to object 309. Object 308 has a link 321, with 
reference name "1", to object 309. Object 308 has a link 
322, with reference name "3", to object 303. 

Object 301 is a parent of 302 and 303. Object 303 is a 
child of object 301 and of object 308. Each of objects 302- 
309 are descendents of object 301. Descendents of object 
303 are objects 306, 307 and 309. Object 309 has for 
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in da:a .-les 22,. 222 and 221 a.-e i. a rcr.at which ca. 5 
inter?re:el by application 105. 

Each otject has associatei with it a list o.' 
prcpe.-'.ies. Each property has a na», and a value which =ay 
be accessed by specify^rg the r.a„ . m addition, each cla. 
or Objects nas associated with it a list of properties that 
are co==on to all objects of that class. For instance, in 
riEure 2A. object 205 and application ^0^ are shown. Objec 
2C5 ha. associated with it a property 231. a property 232. 
and a property 233. Application 1C. has associated with it 
a property 13t. a property 132 and a property 133. 

Property lists can contain any nuober of properties. 
Each p-=perty value can be froa zero to 3.2762 bytes in 
length. Properties are used to stc.^e descriptive 

Infer cation about obie--« ^ ^ ^ 

=5uv ooje..s and classes, auch as naaes , 

cos2ent3 a.-;d 30 on. 

0;>je=ts «ay have references to other objects. These 
references are called lin.s. Links are directional: one 
Object is called the pa.-ent. the other the child. Each link 
has a reference name which is a number that Is assigned by 
the parent object to identify each of i ts. chi Idren . All of 
an Object's children, its children's children, and so on are 
collectively called that object's descendents. Similarly, 
an Object's parents, its parents' parents, and so on , are 
collectively called that object's ancestors. In the 
preferred e«bodi«ent of the present invention, an object 
wh.ch aay be manipulated by a user, can have zero or xore 
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contains lines of text 5 • i . 1 i r. e s c f text 512, a graphics 
figure 51?, a graphics fig re 5^^ an^ spreadsheet data 515. 
As shrw-. in "igure 6, text and fcraatting data is stored in 
an object 6i1, graphics data for graphics figure 513 is 
stored i r. an object 6i2, graphics data for graphics figure 
51^ is stored in an object 6i3 and spreadsheet data 515 is 
stored in object 6ia. Lin^s that are used to build compound 
objects always have so = e Icir.d of data transfer associated 
with the link and hence are called data links. In Figure 6 
is shown a data link 6'15, a data link 6l6 and a data link 
617. In doc u rent 510, data froa object 6l2, object 613 and 
object 5iU are cerely displayed, therefore data link 6li4, 
data link 6-5 and data link 616 are visual data links. In a 
visual data link, the parent will send requests to its child 
to display data within the parent's window. 

In Figure 7, an object 70:, which contains data for a 
first spreadsheet, Is linked through data link IQU to an 
object 702, which contains data for a second spreadsheet, 
and is linked through data link 705 to an object 703, which 
contains data for a third spreadsheet. The first 
spreadsheet uses data from the second spreadsheet and from 
the third spreadsheet. Since the first spreadsheet does 
more than xerely display data from the second and the third 
spreadsheets, data link 70U and data link 705 are called 
data-passing data links. 

OH: 100 does the "bookkeeping" when objects are copied 
or nailed. When an object is copied, OMF 1OO makes copi s 
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30.. 30, 30,. „ ... 

0 = :.=:=. a ^^^^^^^^ 

-s-o.vs ...e 0.,. = . ^^^^ ^^^^^ ^^^^^^ 


o t; J e c : 


u .0. various purposes. For 

. ... tne .ors of objects. The 

chii..-,. ,r c,:,=:. ^^^^^^^ 

= =n..ai.-.ir.s .a:, r,.- application,, t.. 

o»Je = -.s ^ ^^^^^^^ 

or t.e ,r P.J,..., a, f., ^^^^^ 

.'c:.,.. «o.i, a. ot., = , ,al„ call., fpi,., ,,,, 

o=,<, = -. ,a,,c call„ rp,,er «03) an. an ,sj,et .0. 

(also call-i folder Uqu) are u^p^ , 

are used as folders. Folder 401 

con.a:„a an otj.c. .05, ^^^^^^ 

.0 contain .Ua, an c.j.ct ,07, „ contain ..-.a, 

an. fpl.,. .02. fol.ar .oa contain, an cpjcct .08, t, 
contain Cata, rol.ar .03 an. f,i.„ ,0.. .FoI.t .03 

contains an cbiect Uo^ i^m^A * 

=-ec. «09, used to contain data, and an object 

«^0. used to contain data. Polder .C. contains an object 

"n. used to contain data, an object 412. used to contain 

data and an object ai3. used to contain data. 

A core sophisticated use of linit. ^« - 

ui iinKs IS to construct 

compound objects. For instance in Figure S a ^ 

i '» rigure 5, a document 510 
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162 t.^.^cu5^. a new 1 i n :63a. 0-jec: I6ia ia a copy of 
objet: '51. Link i£}a is a copy cf linic 163. 

In Figure 12 through Figure 7;. it is shown how objects 
are displayed to a user or. acnitor 1^. in Figure 12 a 
-Sewwave Office" desktop .s shewn to include icons labelled 
as "File Drawer", "Waste Basket", "Diagnostic", "Printers", 
"Star" and "My Folder". A user (not shown) has .anlpulated 
a cursor 73l, using keyboard 19 or oouse 20. to select "My 
Fclder" . 

Figure 13 shews how the objects displayed on xonitor 1 U 
are linked. NewWave Office (shewn as an object 700) is the 
parent of "File Drawer" (shown as an object TO!) through a 
link 711, "Waste Basket" (ahcwr. as an object 702} through 

a link 712, of "Diagnostic" (shown as an object 703) through 
a link 713. of -Printers" (shown as an object 70iO through a 
link 71^, of "My Folder" (shewn as an object 705) through a 
link 715 and of "Star" (shown as an object 706) through a 
link 7 16. 

In Figure 1U, the user, using cursor 78l, has selected 
"Create a New..." m a pull down menu 782. As a result of 
this selection a dialog box 779 appears as shown in Figure 
15. Using cursor 781, the user has highlighted the Icon 
"Layout- and using keyboard 19 has typed in the name "Paste 
Up" as a name for a new object to be created. Cursor 781 
now points to a region labelled "OK". Once this region is 
selected, a new object titled "Paste Up" is created, as is 
shown in Figure 16. 


EP 0 497 022 A I 


of iata files aasoriatec; with the o:j»ct jr »h« 

--j^uL, j.; ine object 

^j'--- .:) give trie new cocpcund ob^P/-r 

u.».uuriu Qo^ecc the^saae structure 


as tne original 


For instance. Figure 8 s.^ows oh1^^^ ma ^ 

:>n.w5 ooje^t 308 , from Figure 3, 

an. t.,, = ^ ^^^^ 

t- ^^ e links 3 J", o w*-^ in p s , , , * a - . 

•• in F.gu.e 9. rigure 9 s-.cws a copy of 

objert 305. Ot;e:t 303a is a copy of object 303. Object 

3C3a is a copy of o.J.ct 3C3. object 3C6a is a copy of 

o^-je = t 3C6. Object 3 07a is a copy of object 307. Ooject 

3C9a is a copy of object 309 . Lir.. 321a is a copy or lin. 

3^^- L.n. 322a is a copy of U.. 322. Lin.. 3 is a copy 

or lir.W 3K. Llr. 3 1 5a is a copy of lin. 315. Lin. 3iea is 

^-"'^ '''' '•-^ 319a is a copy or lin. 3'9. Lin. 
3 2Ca is a copy o link 320. 

Ir. the preferrei embodiaent, the default behavior 
results in the copy of a pa.-ent's children when the parent 
13 copied. However, when a child is designated .3 -public- 
it i3 not copied. Hather. a copy of the parent Include, a 
link to the Child. For Inatance. in Figure 10, a parent 
Object 151 is to be copied. Parent object 161 i, linked to 
a Child object 162 through a link I63. Child object ,62 i, 
a public object. A3 Shown in Figure n. copying of parent 
Object 15, results in new object 16U being linked to object 
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I .-. Figure 23, using c.rsor 7 c i , "Paste Up" (object 7 C 5 ) 
IS shcur. teing draggsd window 75=. In Figure Z'J, the 
process is coaplete and "Paste Up" (object 70S) is new in 
window "My Folder". In Figu-e 25, "Paste Up", shown as 
object 70S, is now a child of "My Folder" through link 728. 

The user sets up multiple links 5/ using the Share 
coExand. This coacand is an extension of the clipboard 
metaphor conaon in software packages tcday for coving and 
copying data around the systea. The clipioard is a special 
.buffer that the syste= uses to hold data that is in transit. 

Ir. one way, the Share coaiand operates slailarly to the 
Cut or Copy coaaand described atove. That is. using Share, 
Cut, or Copy, the user selects seme data first and then 
gives the Share command, which results in something being 
put on the clipboard. In the case of the Share command, 
however, what is put on the clipboard is neit.her the actual 
data nor a copy ef the actual data. Instead, it is a link 
to the selected data. When this link is pasted, a permanent 
connection is made between the original data and the 
location of the Paste. Through use of OMF 100, this link is 
used by the involved applications to provide easy access to 
the original data (In Its full application) and automatic 
updating when the original data is modified. 

In Figure 26, the NewWave Office window has been 
activated. "Paste Up" (object 707) has been selected, as 
evidenced by "Paste Up" (object 707) being in inverse video. 
Using cursor 78 i , "Share" from eenu 783 is selected. In 


/ 
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. on . 
"Paste 


I Figure ^ 7 , " F a 5 " e L' - " « . ^ 

**5.e 0^ 5 hewn as an object 7 07 

linked as a ^ ^ Ua..--,..* ^ - ^ 

-.1... o. N8..a„ .rr,., tftrousft a lin* 717. 

Tr.e t.sic clipecard operations are Cut, Copy. 

P.--e. T..e .„r =.st =,:ect tr.e Oata t»at 1, to „o,„ 

an: t.,., ,i.e either t.e Cut 00..3,,. or t.e Cop, 

= 0.=..-... cot .c.„ t.e ..-.cted data to t.e eUp.oar. 

<-l.--ir. it rro. it, original location,, cop, , 

i^,e, Ga,a on the cliDboarrt tk^ 

■^-.pooarc. The U3er cDust then 

= ei, = t tr.e locatio.-, w„ere r„ „,„t= the data to Pe .ov., 

-Pi-- t,, 3.., ^^^^ ^^^^^^ 

the ccr.tents o.' t:-.. clipPc.rd to tn, „i,ct.. locati, 

1.1 Figure 1! a user ij jr.o„n t, s.lectes 
"P-- Tr, „lectio., is represer.tes by the ico„ for -Peste 
"P" ^-ing .isp,a,e=, usi = s i-.verse video. With oursor 73,, 

the user selects "Copy" f--m a ^..i i ^ 

v-opy r. a pull down aenu 783. in 

f'.-. '3. a CliPPP.rd opj.ot 7^0 is s.ovn to Pe a Parent or 

a» opject 70, through a iin. 7.,. oPJect 70S, is . copy or 

Object 707 ("Paste Up"). 

As shown in Fiaur* io n. 

figure next the user selects "Paste" 

rro. pun down .el^S^. The result, shown In Figure 20, is 
the addition of an object 708, pointed to. by cursor 781, 
Which is a copy of the original -Paste Up" object 707. 

in Figure 2,, the new object is shown as object 708 
linked as a child of NewWave Office through a UnW 718. 

in Figure 22, "My Folder", has been opened by double 
cliclcing the icon for "My Folder" using cursor 781. The 
r-e^ult is a new window 785 representing "My Folder". 
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sprea.sneet co.l. cause a graph to be re-drawn, and update 
as a fig-.re in a docucent. Ar.d since ar. cSJect can have 
=any parents, a single obje:: can be used as "boiler plate 
for any number of other objects. A change in t'he boiler 
Plate Will te reflected in all the objects which have link, 
to it. Automated data transfer is illustrated in the 
following discussion. 

In Figure 3C, window T85 for "My Folder" has been 
closed. In Figure 3\ cursor 7Si is used to select "Create 
a New..." fro= pull down cenu 752. As a result of this 
selection dialog box 779 appears as shown in Figure 32. 
Using c-.rsor 73l. the icon HPText has been highlighted and 
using keyboard lo the nar.e -anple Text" has been typed in 
as the na=e for a new object to be created. Cursor 78l now 
points to a region labelled "CK". Once this region is 
selected, a new object titled "Sazple Text" is created, as 
is shown in Figure 33. 

In Figure 3", "SaspLe Text" (object 709) la shown to b« 
a child of NewWave Office through a link 719. In Figure 3U, 
since ".My Folder- has been closed, "Paste Up" (object 708), 
link 723 and link 727 are not shown. However, these still 
exist, but are not currently visible to a user. 

In Figure 35. placing cursor 7Sl on the Icon "Saeple 
Text" and double clicking a button on mouse 20 results in 
"Sample Text" being opened. In Figure 36, an open window 
789 for "Sample Text" is shown. 
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Figure >*i^, Clipboard ctj-cc 7^0 u 

u - .3 3..,w., to be a parent o 

I" Tis-^-, 27. v-jev 7f5 has activated. F-,, , 

— :37, -p,,,,. ,3 ^^^^^ ^^^^^^^ 

= i» - :oTa appeari., i„ ,,,, 

that "Paste Up" C o fc ^ - ^ 7 n ? a • 

^ot.e.. 707) ,3 Shared by window 7S5 and th 

NewWave Office windcw. r.-,„-. , = , 

. -gure 2gA , as a result of the 

paste, "?as*o r.n" 

5.. u IS new Show, to be both a child of 

Cliptca-d ^2: through Mr.. 732 an. a child of "My Palmer" 

705 through a '--iic 75? t- 

--nk ..2,. rr. Figure 29. showing j.st the 

interconnection of ob'ec^s vis-fci- ^« 

-e..s VIS. tie to the user, "Paste Up" 

(object 7C7) is Showp t - a rS^^M r 

a child of "My Folder" 705 

through lin'< 72:'. «:-~^o -oa.-^ „ . , 

''---^ ^o^Ject 707 ) i3 Shared. 

not copied, "Paste Up" (obi-'-^ 70-) 

vooj 1^,) remains a child of 

NewWave Office through link 717. 

One key feature of data links is autooated data 
transfer. When a chii. object is open and the user changes 
a part Of it Which is "Shared out", then it .akes a can to 
OMF 100. OM.. ,00 Checks if any of the object's parents 
"care" about this particular change. ir they care and if 
t.ey are also open. OHP ,00 sends to the parents a .essage 
informing the. that new data is available. The parent can 
then send messages to the child to produce or display the 
^ata. This feature allows the user to establish compound 
Objects With co.plex data dependencies, and then have 
Changes ,ade to any sub-part be automatically reflected in 
other parts. For exanple, changing a number in a 
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...e re3.:^, i, t^.e cper:n5 and display of "Slar" (ob'iec: 7 06 } 

f.g-.e '.^ S.5-S t^:e use of cursor 75l to 
select jelectioa "Ellipse" in a »er.u window 79 7 which 
re3ults i. the data within "Star" (object 706) being changed 
from a star to an ellipse. As shewn in Figure 51. the 
result i3 a change both in data displayed in window 796 and 
data displayed in region 795 of window 791. 

In Fig-jr- 52, cursor 73l is used to define a region 797 
in w.ndcw I.-. Figu.-e 53, cursor 78^ is used to select a 

selection "Create a New..." m pull dcwr. menu 793 . As a 
result of this selection dialog box 799' appears in Figure. 
5«. Dialog box 799 contains icons for the two classes of 

objects available which a r e a b ^ e - 0 d •■ « ci a v a ' » < 

a-.c -3 G.spiav da. a in region 

797 of window 791. Using cursor 78^ the icon "KP Shape- 
has been highlighted. Using keyboard 19 the naxe "New 
Shape" has been typed in as the name for a new object to be 
created. Cursor 731 now points to a regions labelled "OK". 
Once this region is selected, a new object titled "New 
Shape" is created. Data for "New Shape" is displayed in 
region 797 of window 791 as is shown in Figure 55. In 
Figure 56, -Ne„ Shape", (object 750) is shown to be a child 
of "Paste Up- (object 707) through a link 760. 

In Figure 57 a window 8OO for "New Shape" was opened by 
placing cursor 78 1 over region 797 of window 791 and 
clicking twice on a button on mouse 20. in Figure 58, 
cursor 78 1 is used to select the selection "Triangle" from a 
pull down aenu 801. The result, as shown m Figure 59, la 
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:n F:..re ?^ a w:n. = w 79, ror "Paste (object 707 

.^as .een cpe.-.e. ...,ie dicing on tne icon Cor "Paste 
Figure 33. using Cursor 7Si, controlled by mouse 

23, a portion 7 90 of tJ-.e fx' o 1^ "-samm^ - 

".-x. o. Sample i-xt" has been 

selected. y.^e portion .n inverse video stating "Mew Wave 
Orri;e envi ronienf is portion 7?0. 

Figure 39. cursor 78l is used to select the 

1.. a .ull down menu 792 . i„ r.^^^^ *.0, 

an area 79 3 in window 791 is se->^^^^-> 

' ■> *s selected using cursor 78i. 


Ir 


Figure ^ ^ , a «e''''^t-or "s^.^.n 

-e-.-t.or Pas.e- is selected fros a pull down 

aenu I'^u, using r-u-so- c-- 

«, so. Figure U2, "Sample Te 

linked to "Paste f.'p" (ob-eet 7n7< . ^ ^. 

-? lob^ect 707; and displayed text 790 is 


xt " is 


displayed in "Paste Up" window 7?i. m f 


igure UZ "Saople 


Tex:" (object 709 ) - s »^ v. 

-s 3...-r. to be a child of "Paste Up" 

(objec*. 707; throuch a ''nu- 73a r 

ojgn a ..nk 729. In Figure U2, displayed 

text 790 is snown in gray because "Star" window 789 Is open 
I^. Figure .U, -star" window 739 is closed so displayed text 
790 is clearly displayed. 

In Figure U5, a region 795 of window 791 Is selected 
U3ing cursor 78l. Figure .6 show, cursor 78, dragging the 
icon "Star" into region 795 of window 791. 

In Figure U7. data fro« "Star" (object 706) is now 
^iaplayed in region 795 of window 791. As may be seen in 
Figure :.8. "Star" (object 706) is now a child of "Paste Up- 
(object 707) through a link 726. 

In Figure U9. a user has placed cursor 78l over region 
795 of Window 791 and double clicked a button on mouse 20. 
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Child 709. 

In Figure kQ , area 793 In window 791 i, , 

.ocw ^yi ia selected ualng 

Cursor T*'! T«e>j 

- ■ r.,.r. . „u,,,,„ ^^^^^^^^ 
from a puU 

■"u 79« using cursor 78). ,t pol„t 

P.r„. o.J.e. 707 , ^ ^^^^ 

— ^^^^ ^^^^^^^ 

- ™ - ^^^^^ 
"'.>C0PI.. .0. ^^^^^ 

I" ruure .3 -Sa.ou <o.,„t 70„ I, „ . 

= ^n- or .P.», up. <,»j,ot 707) t«r,... u„. 78,. 

in ru„., .3, ,l,pa.„, .„ 

— ..r..o„ 7„. rn .o = o.pH,Mn. p„,„. 

l..n„n,. ^^^^ 

-1. Un. ,n.o . xoo...o„ „.o.ae. p,..„. 
0.r ,0, .a.., ^^^^ 

1.. ntir.cat.cn n„..,.. rrc. t.. vta. ap.cl ric.tion 
r.cor. ror u„. 7.,, ^^^^^ 
CMU 70, ...apu„ tna .ata .„ 
thu oa,. ar.a 7,3. „a.. ,r tn. 

Par.nt 707 to OHr ,00 to chil, 70, la -oiSPLAr , 

Anotscp ,,,a,5, - p , i „t.s L AV E ' , alac a„crlb d m 
'PP.n.ix S. .a, „a.. wnan u la .„i.„ print .at. on 
' Pr.n-.,.. ,nan dlapla, , ^^^^^^ 


/ 
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in ad-tion, Parent 707 cay ,end a "CET_SI2r- .e,,,^, 
to c.Id eject 709. In a "CET.SIZE" .eaaage, parent object 
707 Identifie, a reference nace for lin< 729 and Indicate, 
coordinate, for a display. OHT 100 talce, the GET_SIZE 
.e,3age fro, parent 707. add, the data identification nu..er 
fro» the View specification record for link 729, and 
delivers the .essage to child 709. Child 709 return, to 
.:parent 707 the size of the portion of the specified area 
that Child 709 would u,e to di,play the data. This allow, 
parent 707 to ,odify the region re,erved for displaying data 
rro. Child 709 When child 709 i, not a.le to ,cale the data 
tc fit in the region specified by parent 707. 

When\^data fro« a child object is being dl, played by a 
parent object, and the child object change, the displayed 
<=ata. the child objects notifies OKF 100 that there has been 
a Change in the data object. For exaaiple, as described 
above, in Figure U7, Oata from "Star- (object 706) now 
displayed in region 795 of window 791. And, as ..y be seen 
in Figure U8. "Star- (object 706) is a child of "Paste Up- 
(object 707) through a link 726. Since data Is being passed 
froo. Child Object 706 to parent object 707. link 726 Is a 
data link which Includes a view sped flca^on . 

In Figure 1.9, the method for changing data In child 
Object 706 is Shown. A user places cursor 781 over region 
795 Of Window 791 and double click, a button n mouse 20. 
The re,ult is the opening and display of -star- (object 706) 
in a Window 796. U,ing cursor 78: to select selection 
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'7 " , 2i 


o.j.c. «r6 , ^^^^^^ ^^^^^^^ ^ 

reference name "3". 

- 7,, ,„ ^^^^^ 

-w. :„ ^^^^^ 

i„ c=l„,„ 

1-^ 67,, ,,,, ^^^^^^^^^ 

- .,,0- 73a.,.n..,„,,,,,.,^,, 


reco 


"U-. r^.t 1,. i„ ,3, .^^^^ 

-.7-. r„ ,33 ^^^^^ 

in c,l„, 733 t.,.. .^.^ ^^^^^^^^ 

t^-. U . „.„l.t.. u„, e80,.t». t.r.. tit, 

Within aubcolun 7iu /^^^^ i 

73a contain the three bit, -MO- and entry 

7^0 1, a view specification record. 

in ^i8-e 80. view , pe cl fl =a 1 1 on record 7.0 I3 shown to 
^nc:.de a riel. 7.. which contain, a d at a' 1 d en 1 1 n c a 1 1 on Tor 
^••e View, a field 7U2 indicate, whether ther i, a 
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3nap,.ot used m the view, and a field 7^ which contain, 
miscellaneous lnfor=atlon abou: the view. The data 
identification nuc.er l5 used ty the child object of the 
link, to deterxir.e what data is sent through t>,e lin.. 

Figures 37 - .3 show the establishment of a lln. with 
a View. A, ,3s been discussed before, in Figure 37 window 
791 for "Paste Up- (object 707) has been opened by double 
cllclcing on the icon for "Paste Up-. m Figure 38, using 
Cursor 781. controlled by ,ouse 20. portion 790 of the text 
or "Sample Text" has beer, selected. Th, po.^tlcn In Inverse 
Video stating "New Wave Office e.nvi ron«e nt - Is portion 790. 

In Figure 39, cursor 78i is used to select the 
selection "Share" m a pull down menu 792. Once -Share- is 
selected, child object 709 ("Sample Text-) creates a data 
identification number which identifies portion 790 of the 
text to Child Object 709. Child object 709 also causes OMF 
100 to put a link to child object 709 on clipboard 720- 
Child Object 709 communicates to OMF 100 through command set 
rorth m Appendix B. attached hereto-. Child object 709 
also informs O.MF 100 what data Identification number Is 
associated with the new link between the child 709 and 
cupboard 720. if there Is a snapshot associated with the 
link, Child 709 win also Inform OMF 100 If there 1, . 
snapshot associated with the link. Snapshots are discussed 
-ore fully below. As a result OHF 100 will make an entry m 
HPOMF.XRF 603 for a link between clipboard 720 and child 
object 709. The view specification record for the link will 


/ 
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VS^TiXTDrSKLOC 


.'5 


VS^INITIALIZEO 


25 


30 


25 


VS.VIEVCLASS 


40 


all 
Th- 


55 


textual h !"' ' C'^a^acter 
;e=ftual data ID la located. 

i:/. contain, zero if no 

penned by the child Th^ 
J- order rive biU tJe 
file position ire always 
^•'•0 and are thus not 

for this bit field. 
Set If the view 

'^^^''Jf^^i'n has been 
initialized. if clear 
information in the "e': 
specification is zero, 
hexadeciaal nuober 0000 
OO'O is a mask which 

irfn'r'*' "hich bits are 
"sed for this bit field. 

Reserved for future 

ru!J"'^n«- "^^^ hexadecimal 
r.unber COCO 0008 is a mask 

Which indicates which bits 
are used for this bit 
i leid , 

Specifies the view class 
the Child assigned to the 
new. The View class 
^e.ines what view methods 
are available to the 
parent. The hexadecimal 

which indicates which bits 
are used for this bit 
field . 

""PI., ^ ^^^^^^ 

link 675. Ob^#rr *;t5 u 

°^.*ct 6,2 ha, a tag of -12-. ,,,, g,, ^ 

reference name - . Ob^e'-^ 67:. h 

673 has a tag of -19". Link 
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0 


'5 


:5 


J5 


55 


6 7 5 has a reference r.a = e "7". Reference naaea are plckei by 
t^e parent object and need to be unique for the particular 
parent object; however, other parents may have a link with 
the same reference naoe provided each reference naoe la 
unique for each parent. 

Figure 79 shows a block diagram of HPOMF.XRF 603. 
HPOMF.XSF contains an entry for each link between parents 
and Children. m HPOMF.XPF 603 column 73 1 contains the tag 
or the parent for each link. Column 732 contains the tag of 
the child for each link. Column 733 contains the reference 
name for each .link. The first three bit positions of column 
733. Shown in Figure 79 as sub-coluan 73", Indicate whether 
a View specification file record Is present (-T10-) whether 
no view specification file record follows (-000-) or whether 
the link is between la a link from the global parent to a 
global object (" 100" ) . 

As may be seen, entry 735 Is an entry which describes 
link 67t. shown in Figure 77. That Is. in column 73 1 of 
entry 735 there Is the parent tag -6-. i„ column 732 there 
IS the child tag -12- a„d m column 733 there Is the 
reference name "1-. since object 671 Is a folder, there Is 
no view, therefore the three bits within subcolumn 73« would 
be "0 00". 

Similarly, entry 736 Is an entry which describes link 
675 Shown m Figure 77. That Is, In column 731 of entry 736 
there Is the parent tag "6". m column 732 there Is the 
Child tag "ic.. and In column 7 3 3 there I5 the reference name 


/ 
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■0 


10 


:5 


records cannot be identified by the content within a view 
specification file record. HPOMF.XPF is increased In size 
16K bytes at a tlae. A newly allocated portion of HPOM'.XRF 
13 filled with zeros. File records within HPOMF.XRF which 
are free or which define a link have the following fields 
listed in Table 5: 

Table 5 

''^'•«"t**8 Contains the tag (HPOMF.CAT 

record number) of the parent 
object of this link. if this 
field is 0, then this record 
does not define a link and is 
free. 

Contains the tag of the child 
object of this link. If 
ParentTag in this record is 0, 
and this field is also 0, then 
no record beyond this record in 
HPOMF.XRF defines a link. 

Contains the reference naae that 
the parent has assigned to the 
link. This field is meaningless 
if ParentTag or ChildTag is 
zero. Otherwise, if the top 
three bits of this value are 
110, the next record in the file 
is a view specification. 

File records within HPOMF.XRF which are view 
specification file records have the folloj/ing fields listed 
in Table 5A: 


50 


55 
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Table 5A 


Da ». a Id 


Containa the value that the 
chlxd has assigned to identify 
the part of itself 


that Is 
viewed through the link. 


be i r 


Sna pa ho t 


Contains the tag (HPOMF.CAT 
record number) of the object 


-hlch is the views snapshot, 
if zero, the view has no 
snapshot. For further 
discussion of snapshots, see 
below. 


Mlsc 


Composed of several 
described below: 


bit fields 


VS_N£WDATASET 


VS_NEWDATAANNOUNCED 


VS_SNAPSHOTOLD 


VS_WANTMESSACES 


Set If child has told oi-f 
that new data is available 
but has not been announced 
to the parent. The 
hexadecimal number 8000 
0000 is a mask which 
Indicates which bits are 
used for this bit field. 

Set if child has told GMF 
to announce new data to 
parent, but parent was 
inactive and was not 
notified . The hexadecimal 
number JiOOO 0000 Is a mask 
which indicates which bits 
are used for this bit 
field . 

Set If child has told OMF 
that the view's snapshot is 
out-of-date. The 
hexadecimal number 2000 
0000 la ^ mask which 
indicates which bits are 
used for this bit field. 

Set if child has told OMF 
that It wants to process* 
View messages when snapshot 
is out-of-date. The 
hexadecimal number 1000 
0000 is a mask which 
indicates whicr. bits are 
used for this bit field. 
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Iri "stFreeEntry 


Table « 

Is if thi, record derine. 

an installed class, otherwise 
this record is free and this 
field is the record nuober of 
the next free record, or "0" if 
there are no more free records. 

the other fields in the record 
l3 aeaningf ul . 

ModuleFHeMaae Soecifl^, ^ k 

ipeciries the naae of the 

application associated with 

Objects Of this class as a null. 

terminated string. 

specifies the nu«ber of 
properties, the length of the 

in HpSJ^^ location 
m HPOMF . PRP of the object • s 

o?%%%';-'p;o -description 
of HPOMr.PRP below for further 
der,„,tion Of the structure o? 

thia field. 

I--- fisur, 75, tn, r.l,tl,„ = ,ip ,r HPOHF.CAT a« 
HP01-.C.S M ,,o.n. „i„i„ ^^^^^ ^^^^^^^ 

"PO«r.CAT, t.. r.cor. n.„.r . wMch I, .„ o.J.cf, t... 

" an l.,„uri.. 650 of f,i„ . 

...or, ,70 .„„ = ut.. wltn „6j.„. Th, fl.:<, 

■T»elncia„. ™ ^^^^^ ^^^^^ 

"0«r.CLS, wMC u.„uri„ t., ela„ or ..c« o.j.ct. 
Within ea=» claa, ,„try l„ HPOKr.CLS, th.. n.la 
■M=^uUFll.».x.. ,.rv„ „ .„ l,.„ufl.r 65J .r th. 
•PPUcatlon fu, .„ ...^^^ 
associated with the class. 

In Fis„r, 76, th. organixatio, of a p„«ion of .as, 
stora,. ,70 . .enactor, 660 c,„tal„, 

Poir.t.r, to an HP.WD.TA di.-.ctory 66, .„d „p„wPRO= directory 
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665. HrSWPROC directory 568 is the location of storage for 
applications files, represented by arrows 669. HPNWDATA 
contains a plurality of HPCKrddd directories, represented by 
directories 662, 663, 66U, 665 and 666. In the HPOMFddd 
directories are stored data files associated with objects. 
The "ddd" in HPOMFddd stands for a three digit, leading 
zeros, hexadecimal number. Each HPOMFddd directory has a 
different "ddd" hexadecimal number. The "ddd- number 
indicates wf.ich HPOMFddd directory stores data files for a 
particular object. Data files for a particular object are 
stored In the HPOMFddd directory which has a "ddd" number 
equal to the tag for the object divided by an integer 
number, e.g., fifty four. Within each HPOMFddd directory, 
flies are stored by tag numbers, e.g. data file names have 
the format x x x x x x x x . 1 1 1 , where "xxxxxxxx" is an eight digit 
leading zeros hexadecimal tag, and "111" are a reference 
chosen by the application. 

System file 603, HPOMF.XBF Is also referred to as 
SYSXREF. This file la a list of all the links existing U 
the system. It Is record oriented, but does not have a 
header record. Each record file Is either free, or defines 
an existing llnK, op is used as an overflow record fron the 
previous record to specify additional view specification 
information. Records that contain view specifications are 
called View specification file records. View specification 
file records can be Identified only by a previous record 
which defines an existing data link; view specification file 
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a t : e 


I F i r 5 t : V- e e I n t r V 


TypelnClass 


;ysCatFlacs 


properties 


fastpropa 


r t^^i3 record defi 


e s 


object, otherwise this reco 


Is " - 1 " 
a n 

is free and this field is the 
recor;i nucber of the next free 
record , o r " 0 if there are no 
core free records. If the 
record is free, none of the 
other fields in the record is 
meaningful . 


Specifies the 
otject. This 


class 


this 


► 3 the nunt-er of 


tne record in HPOKF.CLS that 
indicates to which class the 
object belongs (see discussion 
of class above). 

Specifies if the object is 
global if the bit oasked by the 
number 20 (hexadecimal) is set 
in this byte. In the preferred. 
ezbodiment all other bit 
positions cjst contain "0" and 
are not used. 

Specifies the nuaber of 
properties, the length of the 
property races and the location 
in HPCMF.PR? of the object's 
properties. See the description 
of KPCMF.PRP below for further 
definition of the structure of 
this field. 

Certain object properties, such 
as name, are so heavily accessed 
that they are stored directly in 
this field, rather than 
Indirectly In^the properties 
file. Properties stored in this 
field are called "fast 
proper ties 


System file 602, HPOMF.CLS is also referred to as 
SYSCLASS. This system file is a list of all installed 
classes in the system. It is record oriented. The first 
record, numbered 0, is a header which contains various 


/ 
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signatures (see above) ani is usei to oanage a list of free 
records. All ether records eit r.er cefine an installed class 
or are free. In the preferred eibodiicent HPOMF.CLS can grow 
dynaeically, but cannot 3hrin<. 

Each file record in HPOMF.CLS is thirty-two bytes in 
length. HPOMF.CLS file record 0 (the header) contains the 
following fields listed in Table 3: 


Table 3 


IFirst.-reeEntry 


Contains th.e record number of 
the first free record in 
HPCMF.CLS, or " C " if there are 
nc free records. 


Contains tine null terminated 
string "HPOKF.CLS" 


Version 


Contains the file format version 
nu3 be r . 


IMaxPecordNuEEter 


Contains the number of the 
highest record ever allocated 
froQ within HPOMF.CLS (this 
highest record may or may not be 
free) . 


Table u, below, contains the fields for file records in 
HPOMF.CLS for file records other than file record 0: 
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o:.er p..,.„. ,„ ^^^^^^ ^^^^^ 

-.-ve .3 . t.s, t.a-. 

-rM=.,..- .US, u,..s or ^^^^^ 

" = in FU..-, 2, p,,„„,, by c»J.ct, or a 

in.'=r = a = i,„ a.ou. Un.. p,,„„, ^^^^^ 
-=l-:n. . u» or pa.,„,.3 .,r,.,„e, „a.„ pr 

rrcm a parent for each o5lec»- a ^ ^ 

o^jec., a list of children an-' 

rer,r.„ = . or .a = . u... to a cMl. rcr .a = . oPja=\, 

.^^i-.io.al inror,...lon to cana,, .a-.a .,c.a„„ 

lin.,. ......o„,,,„ ^^^^^^^ 

information such as wha»- 'ii-. • 

w-a. .lies are installed in th* 

= «J.c--a ,.v. .„to.at:= raat.rt th. OHr ,00 la 


reatar teii 


I" t-. pr.r.rra. «Po.io,„.. or t«, pr„.„t l„..„uo„ 

i. rar...... to HfOMr.CLS. ril. 603 la r.r.rr.. t, 

as HPOMF.XRF, systea file 6na 

yscea rile 60tt i, referred to as HPOMF.PRP, 

aysteo file 605 Is referred to as H^OMF tm«: 

<-o as H.OMF.INS, system file 606 

is referred to as Hbqmf cne 

n.oMF.SDF and systea file 607 is reTtrr d 
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-.S3ia,.. 6,th m wir.dou Soc anc 
resi =.T 7S7 of ■-■ini,..- '9 ; . 

-is-, 60, = „ 300 .,a, j„ _^ 

"»eu S.ape- ,,,,,,,, curior^S. 
7,7 or ^ ^^^^^^^ 

I-U... 6., ^^^^^^^^^ 

froa pull iown senu 79^. 

.n F.gure 63, cursor 78 1 is used 

to sele:t a regior. 302 of -iadow 79: m p< 

'9 . . In Figure SU, cursor 

'51 is used to selecc selection "Past-" "ra. = ^^ \ 

rtsT., .roe pull down menu 

79''. The rejult, as shr-wn in F'su-e g <; , 

r -aJ. e 6? , is the sh.aring of 
S.a.e.. ,,,, ^^^^^ ^^^^^^^^^ 

•-«81on 7-,7 a,. :„ ^^^^^^^ 

"New Shape- (oCject 7 50 ) is s'-cun f« k 

5. .own to have an additional link 

7 70, Crcz its oarer'" "Ca^^o tt„n / ^ 

warer.. raste Up" (object 707 ). 

X.-. n,.., 67, ^^^^^ ^^^^^^ 

73.. curao. 78, „^,^^ a,l.ctl,„ -c^f . 

P^ll .own xen. 7,.. , ^^^^^^ 

— ■ -..c„ 73, ^^^^^^ 
». c.rao. 73, .a „,_^^„ ^ ^^^^ 

-own „„„ ,e,. T». 

ror ■M.ws.ap... p,,„,., ^„ ^^^^^^ 

"K.w Shap, (opject 750) i, „ , ^^^^^ 

H.wwa.. Ofric, Cop,.... ,oo.. t.roo,. a Un. 780. 

in ruur, 7J, onr ,00 i, ^^^^^^ 

rHes: systeo Til 60i, systen f-i- 

' f^-le 602, systen file 603, 

aystea rile 60«, system file 605, syste- fi^ 

■>> aysces file 606 and systea 

f"ile 607. OMF Interface 599 serv-, • . 

serves as interface of OMF to 


rom 
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Slctal eject, 3 .e.cen.ent or gio.al eject. Alt^oug. 

Figure sho-s only .ix global ejects, the nuo^er of 

global Objects operates o. a system is a matter of syste. 

configuration. Any object In the sy.,e. can refer to a 
glotal Object by Vusing the reference na«e of the lin. to 
that global object fron the global parent. 

A3 may be seen fr== Figure 73. file records in 

HPOHr.CAT are numbered consecutively. These nu^h. 

•= ' J ' inese numbers serve 

a« tags, which identify each object. 

e--.c..T.n. of the present invention, 

each record is 128 bytes i- Ipt-'k 

oyi.es 1.. leno-h. ,f,e fields for file 

record 0 are listed in Table 1 below: 


"able 1 


IFirstFreeEntry Contains the record number of 

the first free record In 
HPOKF.CAT, OP -0" if there are 
no free records . 


'^""^a-ns the null terminated 
string "HPOMF.CAT". This serves 
as a signature. 

Contains the file format version 
number, which also serves as a 
signature. 

iMaxReeordNumber rftn»-,<-- .u 

contains the number of the 

highest record ever allocated 

from Within HPOMF.CAT (this 

highest record may op may not be 

f ree ) , 

Table 2. below, contains the fields for file records in 
HPOMF.CAT for file records other than file record 0: 
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^-S-..ptior. or each systea f:ie is 

now g i V e n . 

System file 60i, Hpnur ra- 

s,sc.r. HPOHr.c.r is 3 ^^.^^^^ 

-'.^ ^iS.r. n. r:.. .e = „.. 0 t..o..,, ni, ..CO.. 8 3.-, s.o„„. 
a^-o.,. „.o.r.c*T 03, c,„..3.„ .3„, . = ..00.., „.„ 

are shown in F^ru-a 7"? 

i^-*-^- - 73. n.e re:ori 0 is a header which 

contains various signatures a- i, us.- ^ 

a... is ,jsei to manage a list of 

Tree file r»rr>--'e • 

r-co..s. A s;.gnat..-e is some Icnown value which if 

P'-essnt indicates that the 'ii* is r.^ 

•i^e IS net corrupted. File 

f-ecord 1 through file record 8 an- a^-iti.r^i 

an- a--itior.al file records 

(not Shown) either f*iBf-^», - 

c.-..er cer^ne an existing ob^-c* nr >• 

•s 'J ^ _ c _ , or are free. 

Iri the preferred esfcodiient H'Of-- -at 

n- <-r-.. . vAT can grow dynamically, 

-3 «ore file records are needed, .ut cannot shrink. 

File record 1 defines a special object called the 
Global parent. The global parent has a fore different than 
every other object, and .ay be regarded as a -pseudo" 
object. Figure 7« show, the global parent to be the parent . 
or global Object 250 through im. 260. global object 251 
through li„. 26,. global object 252 through Un. 262. global 
Object 253 through li„. 263. global object 25U through Un. 

and global object 255 through Hn, 265 . a, shown. 
Global Objects 250-255 are also within HPOHF.CAT. Each 
Global Object 250-255 may be a parent of one or more objects 
in HPOHF.CAT. Each object in HPOHF.CAT which Is not a 
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■S-.a.. ,oM,ct 706- 

■'..a/.a 1, window 796 anc data display,. 
window 75,. = 

706 a»o..u.., ...3 

identificaticn nueb-r t 

-».a M no. a = .. °' - 

not aotiv., OMF ,00 a.t, eft. Mt 

request t>.e new data. 

the parent o&j.ct a,.*. 

= Ject 13 active, OMF 100 win send a 

-o -he pa.-ent eject laying that new .ata i, 

available. OMF 100 win Identify t« ^^ 

the parent object the 

i^erer«nce name of fh- ii , ^ 

Of the linw ror which there 1, additional 

"'^^-^-^ — — —.e to the Child Object 
3 the newdatadl3pu:,ed. In the present ca^e 
parent object 707 is active and 

^ive , and has requested the new data 
to be displayed in region 70S , . 

eg.on 7 95 of window 7^1. a further 

description of the V'ew 

v.ew Specifications are found i.. 

Appendixes B, C and D. 

... or p,„„, ,„„.„^^,„ ^^^^ ^^^^^^ 
m., ^^^^^^^^^^ 

tnrough OMF 100. wi ^h^..^ 

wicnout parent nHi«/^*. 

^e..c oi)ject 7 07 or child object 
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70 6 .ncwi.g t.>,e Identity or ar.y other detail, about each 
ot^er. T.e parent object Identirie, the ll„. u,lng only the 
reference na.e of t.e link. The child object identifies the 
imx uMng Ju3t the data identification number of the link. 
OMf ,00 dee, all the tran,lation and Identification of which 
link, and which object, are involved. 

Syatea file 60«, HPOMF.PRP, i, also referred to as 
SYSPSOP. HPOMF.PRP contain, all the object and cla,, 
properties except for the fast object properties which are 
contained in HPOK.r.CAT. Each record in ,y,te. file 60l 
(HPOM.r.CAT) and syste. file 6C2 (HPOMF.CLS) has a properties 
fiel^. as described above. Each properties field contains 
the fields described in Table 6 below: 


Table 6 

DirDiskLoc Contains the position (byte 

offset) within HPOMF.PRP of the 
property list directory. 

Contains the number of 
properties in the property list. 
This la the number of entries in 
the directory entry array 
described below. 


Pools 1 te 


Contains the combined length of 
all the names of the properties 
in the property list, IncludlBg 
a null-termtn^tlng byte for each 
name. This is the size of the 
directory name pool described 
below. 


For each object and for each class, at the DirDiskLoc 
position in the HPOMf.PR? rn. l, the property directory for 
that object or that cla,,. The directory has two major 


/ 
/ 
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l-3t. Each entry ha^ '•i^^^.^- 

•y has .le.is aet out in Table 7 below: 

Table 7 

Specifies the length tn bytes of 

S^Sir'SJp''*. position within 
HPOMF.PRP of the value of the 
"soclated property. jf 
ValueLen la zero, this [3 alao 

Stored anywhere. 

This ri.id 1, <,„!, 


ValueLen 


ValueDlaicLoc 


CacheOff set 


— . P.op,.u» 

user comaenta, da*-* 4 ^ ' 

an- tl.e Of creation, the user who 

created the object 

J«cw, etc. For more infornatlon on 

properties, see Appendix D. 

HPo«r.,.P ^^^^^^^ 
- HPOHr.P»P . ^^^^^ ^^^^^^^^ 

°^ or „Po,r.P,P. 

" -'2 .n» 1, ^^^^^ 

"P. T., .,..,p .„ .^^.^ ^^^^^ ^^^^ 

Significant bit #a/*h 

c. each word uaed first. Thua, bits 15 

through 0 of t^- ff,-,*. 

f.rst word Of the bitmap control the 

allocation of oaff»« n * w 

Pag-s 0 through ^5 of the file, respectively. 


/ 
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-con. M-..a, ^^^^^^^^^ ^^^^ ^^^^^ 

"n, roue- 


needed . 


E.c» .llr.ctory .„„ ,ro„rty „„„ „ , ^^^^^ 

.11 alloc.t.,, in ,3., Mt.ap. c.u,„ th, 

-»-.rlctlo„ »at „o ^^^^^^ ^^^^^ 

<'02» tl.,s 32) i„ i,„jtR. 

Sy»-.« fll. 605, H?OKr.I»s, 1, ,1,0 r.r.rr.d tc „ 

srsiNST.. „Po.r.i.s co.,...i,, . ^^^^ 
cop:., to t., ,„t.„ w..„ i„,t.:i... m, 

inror,,tlon la „a.. a, ^^^^^^^ 
the class is d e-l na ta 1 1 . 

T^e very beginning HPOHF.IHS Is a double word value 
Which serves as a va 1 1 dl t y/ ve r s L on identifier. m the 

preferred eobodiaent the value o' h«.,>,, 

o. -nis double word must be 

0101A8CD hex to be valid t« t,w, a 

valid. In Table 8, this nuaber la stored 

aa Shown because of the protocols for storage in the 
particular processor used by the preferred embodi.ent. i.e. 
an 80286 . i c ro pr oces so r «ade by Intel Corporation. 

Following the double word co«es a series of variable 
length records. There is one record for each Installed 
Class. The first word of each record is the length of the 
-at or t:-.e record, in bytes. T.i 3 is followed by the null- 
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n 


terminated ria«. 

''^l^^ cop:e. to the OMF .Irecto.-ea 
= ' ^-'--"inated by a null bvte and „ 

' P^<'-«<'e<l by a byte wh<c 

Sives the length of »he r-' i . 

HP.WPHOG directory. xr the Tile 

special "^^'^ 
'P«clal Character the fii. 4 

'^ne rHe la aaauaed to be locat^^ < 
th« HPNWDATA directory. ' 

for example, aasune t^o cla,,., 

"A- and cl installed: cla,, 

" ..COE^.. ciaa, -.3- cauaed two rUea to be 

^--lled: to HP.WPHOC directory 653 . 

HP-..,. ^.^3 and -n- to the 


Table 8 

«^-'a«t content 
? CD AB 01 o: p. , «°»=»«nta 

t-ength of AB record ( ^^ 
6 »« 1 U2 00 decimal) 

9 OU . Mull 

Length of length byte -.z- , 

; o=s - - 


Length of CDE record ( 


10 


1" U3 nu 1,5 on «»«etBal) 

13 06 * N'Jll 

53 58 58 00 -.^x'^-^ 
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System File 606, KPOMF.SDr is also referred to as the 
"Shutdown rile". KPCKF.SD- exists only when the systea has 
been cleanly ahut down. ia deleted as the systes starts, 

and createi as it shuts down. On startup, if this file Is 
missing, o«r assuoes that the last session ended abnormally, 
and so It goes through Its crash recovery procedures to 
validate and repair the system files as best it can. The 
system files can be in an invalid but predictable state on a 
crash. These errors are corrected without user 
interventicr.. Certain other kinds of file consistency 
errors are detected, but are not really possible from an 
-ordinary system crash. These errors are in general not 
correctable and the OMF will not allow the system to come up 
in this case. 

If HPOKF.SDF is present, it contains a list of objects. 
When the system is being shut down normally, each object 
which is active at the time can request that the OMF restart 
them when the system is restarted. The list of objects, 
then is the list of tags of objects which have requested 
that they be restarted when the system is restarted. 

The first word in HPOMF.SDF is a flag word. If this 
word is non-rero, OMF will execute its cr,sh recovery code 
even though HPOMF.SDF exists. Normal shutdown will set this 
flag when producing the file if some serious error occurred 
In the session being ended. 

After the first word, the rest of the file is a 
sequence of three byte records. The first two bytes of each 
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20 


25 


30 


35 


JO 


J5 


50 


record contain the tag of the object to be restored. the 
least signxricant byte is fir^t. The third byte i, not used 
in the preferred embodiment , and is zero. 

.^or example, if the system is shut down cleanly in the 
last session and two objects, having tags of 2 and 7, 
respectively, have requested restart, the content, of 
HPOMF.SDF Will be as set out in Table 9 below. 

Table 9 

offset content comments 

° °° °° Indicates no crash recovery 

needed 


2 02 00 

>i 00 


Tag of first object to restart 
e Unused and reserved 

7 00 M** object to restart 

, Unused and reserved 


System file 7, HP O.-F I CO . NWE , i, a Microsoft Windows 
dynamic library executable file which contains a dummy entry 
point and no data. Microsoft Windows is a program sold by 
Microsoft Corporation, having a business address at I6011 HZ 
36th Way, Redmond. WA 98073-9717. HPCMFICO.NWE also 
contains as -resources" the icons of each installed class. 
0«F modifies HPOMFICO.NWE directly during run time, and 
loads and unloads it to get the Icon resources fro. it. The 
format of HPOMFICO.MWE is defined in Microsoft Windows 
documentation distributed by Microsoft Co'rporatlon. 

Normally working with a view (see discussion on views 
above) causes a child's application to be invoked. Where 
large applications are involved, this can cause a lot of 


55 
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/ 


unnecessary overhead. th- u^p> 

i..e use 0. snapshots allow this 

overhead to be elliinated. 

« „ o.,. = t t.at .,e, ,„c„t„l, ,,,, 

. »P.n... U..a., .0 a, a ,,„a.u .cc.„ u.rar, 

<c. D.., .-a...... a»puc.ti0„ ...c.ta.l. 

= onl, ,ata ni. .aa„iat.. . 

ccnt...„, ,a.a ^ ^^^^^ ^^^^^^ ^^.^ 

„ , ^^^^^ ^^^^^^ 

in airectcr, HPOMFPFOO (.llr.ctor, 668). 

..a.pu. ruur. „ a„,„ . „,.„^ ^^^^^^ 

- . ,03. one. 

"aP,.c. 5,3 a .„ ,p„i.ica.:o„ „ = 

"'P-ct 503 .a ^^^^^ ^^^^^^ 

to parent SO, th. 

•PPUcaaon aaaocl.t.a with cMls obj.ct ;oj. 

= ^J. = t 50J .„at ^^^^ ^^^^ ^^^^ 

vi.v data .„ a ^^^^^^ 

however, snapshot 503 la <hn«« 

13 Shown to provide, view data 522 to 

parent o.ject 50, without the necessity or child 502 .eing 
active. r..ther i -ple.e „t a t i on detail, of snapshot, are 
Siven is Appendix B. Appendix C and Appendix D. 

Appendix A is a list o.^ .ajor data structure, within 

OMF 100. 
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«~ = . ,„„„^,_,^ ^^^^^ 

present invention . 

CCHP.e..3.e.n..._,^ P.o...,.„,,„ 

E--Ple,) Give, exa.ple, of hew the ,rer.r. . 

* preferred eobodiaent of 

the present invention may be 

' ^«Pl«««nted. including detail as 
to how OMF ,00 allow, data to be viewed be. 

, viewed between windows 

displayed on monitor t U . 

Appendix D (Chapter 2 of Pr«-. 

P r 2 Of Progra.,er.s Guide) gives , 

invention, furth.r a..,.! 

•3 to tt, operation of the 
P-.'e.ne. ...o.....„. i„,e„,,„. 


/ 


EP 0 497 022 A1 



55 


EP0 4g7 022 A1 



50 


55 


EP 0 497 022 A1 



»0 


1) 


Uj 


s 



r y 


5t 


EP 0 497 022 A) 



5S 


/ 

EP 0 497 022 A1 


20 


25 


30 


OBJECT (FOLDER) 



OBJECT 


OBJECT 


OBJECT 

0 

(DATA) 
I ' 


(DATA) 

1 


(DATA) 


\ 


405 


406 


407 


OBJECT (FOLDER) 


403 



OBJECT (FOLDER) 


408 


401 


r 


402 


OBJECT (FOLDER) 


OBJECT 
(DATA) 


OBJECT 
(DATA) 

409 

\ 

410 


404 


OBJECT 
(DATA) 


OBJECT 
(DATA) 


OBJECT 
(DATA) 


^12 



J5 


FIG. 4 


^0 


50 


55 


EP 0 497 022 A1 


FIG. 5 
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FORMATTING) 
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615 
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An ob,ec! based distributed computer system compnsmg a network of workstations and means for 
transm,tt.ng obiects between workstations characterised by obiects including a first object type for 
storing data ano a second ob,ect type for presenting data to a user, wherein objects of the second type 
(V-c) reference an associated ob.ect of the first type .V-s) to enabi a plurality of users of workstafons 
to access data of tne object of the first type, comprising means for transmitting an object of the second 
type (V-c, between workstations thereby to create a reference to the associated object of the first type 
iv-s) for each workstation receiving an cbiect of the second type. 


A system according to claim I comprising means for copying an object of the second type (V-rj 
cetween worKstations. ' 


BP 0 497 022 A1 


A system acccrd,.ng ,o ciaan , or da,m 2 where,n ,ransm„ted ob,ec;s of ,ne second type (V-cnnci.ce 
an laentifier (60i (or !he associated ociect ol the first type (V-s). 

A system according ,c any preced.r^g cla.m ,n the form of a conlerencng system comprising means 
enacling users of the workstations to participate .n a meeting over the network where.n ob,ects of the 
first type (V-s, store meeting cata and ofciects of the second type (V-c) are for presenting meeting data. 

A method of convenmg a meeting using a system as claimed in darm 4 comprising transmitting an 
obiect 0 the second type ,v-c. oetween workstations thereby to create a reference to the associated 
oo,ec. of the first type fV-s) for each workstation receiving an obiect of the second type 
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